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Abstract of WO02072090 

The present invention is directed to small 
molecule inhibitors of the IgE response to 
allergens, which are useful in the treatment of 
allergy and/or asthma or any diseases where IgE 
is pathogenic. This invention also relates to 
benzimidazole molecules that are cellular 
proliferation inhibitors and thus are useful as 
anticancer agents. 
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COR', CN, CF3, OCF3, NO2, NR'R', NHCOR'^P CONR'R'; 

^mmmixm^^m, n^^^m^^mmmmx^^^m^'^ 1-3 

WX^'^m^ ~')^mn.mj^m, Pi'^S, OH, OCH3, COOH, CN, CF3, 
OCF3, NO2, COOR", CHO^PCOR"; ^P 

^4'R"^c,-c8'^s, c-c, j^mm^M^. ^^m^ 

mM^, m^, ^mm, m^, pw, mm, m^, ^m^, 
Bitfi^, ^m, 1,2,3-Hi^, 1,2,4-HRi, i,3,5-Hi#, 

mm^^^^Tk, n^pmi±Wi&Mm igE7Kw-mim^\M^ 

mmi-'^^^^^n^'^^M, '^m2-n±mmnmm], mMm, mm 
iimmmm, mmmmm, ^M^mm^, ^m^j^mmmm, m 
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11. m-,mm^ 10 fmmm, ^^fm^mw^mtm:^^ 

13. ^mmmm 12 fmm^, m-'^^i^^mm{>--^^'^^ 

14. ^mm&^ 13 0f^6<jffiii, ^;f^Md>-f+^'&fi^i^^ii 

15. ^mmm^ i mt^^^pi^mj-mm^^'^mmmm^ 

16. ^mum^^ 15 B^^fi^jfflii, ^-^^^^^m^^-^^-^^ 

17. ^.Hstx^ij^^ 16 ^;f^6<]ffiat, n^pfm^'j^-^^'^^f^^^ 

18. SMWJ^^ 16 ^^fmm{>-'^^'^^f^6^m 
^'Bim, mi^mr^, dna m\^^¥^m i t«##i=^ii 

19. ^MWj^^ 16 pm^!^jt, n^m^m^^-^n-^^f^^^^ 
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32. -mi^my^^it^'^m^^^ij-m: 




^^fmmx^^m. rnxmrnmrnrnx^^^mt"^ 1-3 ^mx 
m, n^^^nmaxm^k^ h, ^m, ^mm, j^mm, mx^')^^m, 
'mm, mx^'^m, r^j^mummm, oh, 0CH3, cooh, coor' 

COR', CN, CF3, OCF3, NO2, NR'R', NHCOR'^P CONR'R'; 

R3fBR4^*:i«i H, '^m, ^^SSICOR'; 

^tR'i^^H, mx^^m, c-c,w^m, m^mc-c, 

^mmmx&^^^m, ^^pm^^mmB^mmx^^j^mt'^ 1-3 ^ 

xfn Y^iiLi&jii H, ')^m.m, Mix^jf^^m, j^m, 
mx^mm, -'^mummm, B'^m, oh, 0CH3, cooh, cn, CF3, 

OCF3, NO2, COOR", CHO^PCOR"; m 

^^-R-^c-Cs^^s, ^^^mc-c,j^mmm.m^ ^^m^ 
'jf^ 3A-~n.m^wm^ 4-mm^^m^^, f'^M-^mwrnn^; 
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#1^11 

^+ Rm^ H, c,-Cs'j^m, ^wm, p-m^¥s, 

R, R2 ^iiAziifeji g H, j^m, mx^mm, c,-c,^^j^m, 

n^fmmixm^m. Mix^mmmmixm^^m^^ 1-3 
m, n^^mmxmm^ h, ^^m, ')^mm, mx^-f^mm, 

mX^i^m, ~')^mM.M')^&, fi'^m, OH, OCH3, COOH, COOK' 
COR', CN, CF3, OCF3, NO2, NR'R', NHCOR'^QCONR'R'; 

^tR'i^iH, j^s, mix^^m, c,-c,^^'mm, mx^c,-c, 
iT^^s, ^mmmmm, ^m, ^ix^^m. mm, Mix&}mm, ^ 
m^mxm^m, ^^m^mmmpmmxm^m^^ 1-3 >h 

mx^^m, -^m^mj^m, Bj^m, oh, ochj, cooh, cn, CF3, 

OCF3, NO2, COOR", CHO^PCOR"; $i 

R"^ c -Cg^^s, ^^fmc-c,mm^^Mms 
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34. ~m\^M^T^mi^^m^^&^-:^fi:: 




s^w 1-3 ^^m^, n^fm^j^'mALmm^n.^ mm^-, 

n^m^m^x^^m. m^x^mmmmm^^m^^ 1-3 ^mx 
m, n^fmmxmmn h, mm, ^^m, mx^^mm, 

iMm, ^iX^j^m, — ^±')^m, OH, 0CH3, cooH, cooR' 

COR', CN, CF3, OCF3, NO2, NR'R', NHCOR'^OCONR'R'; 

^■^'R'j^gH, mm, mx&^'mm, c,-c,wmm, mx&^c,-c, 
wmm, m^mmmmm, ^m, mx^^m, mm, mx^mm, ^ 
^mmmx^^^m, n^fm^^m^mmmix^^^m^^ 1-3 ^ 

^•t-xfn YiiAL^j^s H, m, '^mm, mx^'^^mm, -^^m, 
Mix^mm, —j^mumj^m, B^m, oh, 0CH3, cooh, cn, CF3, 
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OCF3, N02, COOR", CHO^ncOR"; 

^4- R"^ c -Cg:^*, ^^mm c-c,mmm^M^i. ^^m^^ 
'mm, 

■ m r^m~^\mmn^; 
35. mitpnmm^im^^^, mmmt^^m^&o 
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M), iIMAT+7N^Z.o itk^h, !$d::^litl^^^^ffi^ 1985 IP 1990 

i^l^lJU 54%M^i^Ji^'^H 'fZ.CKelly, Pharmacotherapy 12: 13S- 

21S(1997))o 

3042)o Sltk, «^-Jim^^^^J14l"Mo 



1 
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(hyperreactivity) ^ ^ ffl o 

- l|^(cromolyn)^a ^ ^ ^ , UR&J^^ ^l^fef ^-^(cromolyn) , 
lfflltHi:#^'f2i^l^tn:^y(ICI-204. 219. accolate), ;^##14W^"JfiH'M-^ 

tEfi^. B$p^^31itlP^ igE-^f^mf'JW^^o e.^p-j|^ili(6^^a@, #^0 
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Jiilitl^BtP^fi^^ll . IgE 4)^31*W7^(JE Duplantier fP Cheng, Ann. 
Rep. Med. Chem. 29: 73-81(1994))o ^njtb, Plift IgE 7X^6^ ^-t^Wtb 

m-R'^iii^'^^'^'Mm^M'im^ igEc p^fgiifiLm'+' igE rti^j^ 
imm^mmm, ^^it^^mmm^^^ igE etitrc^ cgp-519oi 

MXM^^^B^i^ rhuMAB-E25 W\^J^^W:ffii&o 
•^w] Tanox ^tJ^^^^> Genentech ^PS^W]^ Novartis AG S'^'f'^JF 
^A^-IgE fi^JirL^N^CB BioWorld®Today; 2^ 26 0; 1997, p.2), ^il)! 
't'fPil* IgE W^'jf^Wi^^^^o Tanox B^ii^Jjji^i^i^lii-IgE ial* CGP 

-51901, s-^w 155-^ A6<] II «^T^^+» Mm7±m^^k^mm 

MJ^^W^Ht^iScnpniOSO, Nov24; 1995; p.26)o Genentech :fti£^ 
?f7StaA-^1fla:# rhuMAB-E25 ^ 536 II / HI ^T^^-t&^PH 

'|4^^(BioWorld®Today; 11 ^ 10 0 , 1998, p.l)o i^JrCf^ rhuMAB-E25, 
■^^tt^Jffi^^ ^Si£«ffl(^^^S.^^J* 300mg, # 2 iij 4 MfiJ) 

j^^, ^^TJSffl rhuMAB-25 T4^MSjgntPraf^A(317 ^A 12 M, 

^l&^gl^jfe; 12 ^ 23 B; 1999)oi^;^B°pfi^^tlWoII^5ffl(BLA)BlE2000 
^ 6 j| i±[^ ^ Novartis I^p°r > Tanox 'J^^^U Genetech WPS^^Ji^i'J FDAo 
^^-IgE ^Wi^^M^'\^^^^iX^f^ IgE fR]T-ii l?(down-regulation)a^ 
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^^MIl;^^-it^il@o 1^.HS|l^«M(NIH), '^m^f^f^^^^Wi 

1010 iL, ^^^^ 370 iLMmm.^nm, no iL^j-^^m^^^r^ti^ 
5 immm, m 590 imi'^^wtim^^^rti^mm^^^o m^m 

m^&^ik.n'^^'^^lk^X^: ^l^tl^^t^T^tl; anthacyclines; '^tt. 

10 ^IJ; ^iiMiifo«^i^tio 

{-t^tio ^#i*P^tt.^i^^*^:^B^n6^, '^iJ^qJET^iW'I^^ijm 719,765 

•§-^n^ffl^7Fijm 5,821,258 -§-o {1^, Mji:^S^'fXl^JF7'a DNA 

15 m^^Ti^s^^-fc^ti'^stt. DNA, U'^xm'^'a.'H^^^^^^^i^^^'^ 

(down-regiilating)Wygttfi^^^tlo -f+ li^A^ JPfflT^^^^^l*6^ IgE 7X 

25 ^fo / m^nmmm^^^&^m'&^it^^mT^^¥i: 
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R, ^0 RjiALitkiig H, 'm^, mx^M^, c,-c,^^')^m, 
n^^mx^^m^ mx^mmmmx&^^^m^^ 1-3 ^mxm, 

^^PA^MiX^^^ H, MM^ ^|i[^(polyhalogens), '^ft^, l^^-^fi^ 

'mm, mm, mx^mm, ~mmmmmm, fmm, oh, 0CH3, cooh, 

COOR'COR', CN, CF3, OCF3, NO2, NR'R', NHCOR'fn CONR'R'; 

^i='R3^R4^4^«iH, mm, ^m, i^^»pcor'; 
^'t'R'jtiH, mm, mx^mm, c,-c,^mm, mx^c,-c, 

wmm, ^mmmmm, ^m, mx^^^m, mm, Mix^mm, ^ 
^mmmmmm, n^^fmp^^mmmmxm^^m-t'n 1-3 ^ 

X m Y ^^itikik^ u, M^, m^m, mx^mm^m, mm, 
mxmmm, ~mmm.mmm, ^±mm, on, ocn,, cooh, cn, cfj, 

OCF3, NO2, COOR", CHOfPCOR"; m 

^^K-^c-c,mm, n^fmc-Csmmm^M^^ %^m^^ 

(adamantly), M-^^^m, #SSS, )51JT^[2,2,2]^'^^|P|^^*>T-S(norbomyl)o 

±mm^mit^'^'^^:}^^'^^^mmmx^^^m,. ^i^n^m, 

M, ^m^, ^Mm, n^ft' "-i"^' f^t' 

1,2,3-HI^, 1,2,4-HIf , 1,3,5-HI#, PttPi, I^f^, "^1"*. Pfit' 
^^lli|^^(benzothiophines), ^^t^lt, ^^iSI* "ttfS. feit' Pttf%'>^. 

It^tl 1.1 iiJ 1.192, t:irH-^^'t46^^t^^T®3t^fffi^o 
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M^fmmXm^^ H, ^i^^Cpolyhalogens), ^jtS^ 

'^s, mx^mm, ~')^mn.m^m, B'^m, oh, 0CH3, cooh, 

COOR'COR', CN, CF3, OCF3, NO2, NR'R', NHCOR'fP CONR'R'; 

^^"R'i^gH, j^m, Mix^mm. c,-c,^^'^m, mix^c,-c, 
i^^s, ^mmmmm, ^m, mx^^m, mm, mix^mm, ^ 
^mmmx^^^m, n^^m^^mmmmx^^^mt'^ 1-3 ^ 

mx^mm, ~')^mm,m'mm, ^mm, oh, 0CH3, cooh, cn. c¥,, 

OCF3, NO2, COOR", CHO^PCOR"; ?0 

. ±i^mmmt^m^:x^'^^^mmMix^^^m, ^mm^, 
«, ^m^, mm, nw, m^m, 
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1,2,3-Hni, 1,2,4-Hii, 1,3,5-Hit, Wcm, m^, m^, mm, ^mm, 
M^^^m, Mmm, rm, ^m, ^mf^, \im'^, m^m, 

it^^iu iij 11.90, '^im^-]^^^n^Tmm7mi^o 




3\ III 



n^mx^^m^ rnxmrnmrnx^^^m^"^ 1-3 ^mxm, 

n^^mmXmm^ H, 1^^, ^ia^(polyhalogens), ^ftS, ^iXt^ 

'^m, mx^i^m, r-mmmmmm, fmm, oh, 0CH3. cooh, 

COOR'COR', CN, CF3, OCF3, NO2, NR'R', NHCOR'fP CONR'R'; 

^^r'^^sh, mm, mx^mm, c-c,M^mm, mixmc-c, 
^M^mmmmm, ^m, mx^^m, mm, mix^mm, ^ 
^mmmxm^^m, ^^pm^^mmmmx^^^m^'^ 1-3 ^ 

St xfp Y^^ALitki^g H, ^m, i^m.m, mx^')^^m, ')^m, 
Mix^')^m, -^mm^rn'mm, ^mm, oh, 0CH3, cooh, cn, CF3, 

OCF3, NO2, COOR", CHO^PCOR"; fP 
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mm, ^mm, pif^. "tt«i' ^^Mm, ^^m, 

1,2,3-Hlt, 1,2,4-Hft, 1,3,5-Hft, ^m, ^m, 

^^^pi, nttPi, -feM, \imm, ^m'm, ^^'j^, 

{-fc-^^IILl lijlll.154, t:ilW^'l4fi^^t^^TMiStfffi^lc 



8 
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jfc2^ti5, fnirc^i^o mmB"^^, {Bji^FPiT: jM.itm(^^nn, -^m 

^n, fji^M, niY, Ml^^P^m?F(uracil nitrogen mustard), ^ 

dacarbazine ^m^fM, A^H^EflS. H3EZlS^Jg, fi^'l^, iiM^JR 

l,iftE7|flIl%t^"t(chlorodeoxyadenosine), gemcitabine, ^i^^M^, 6- 
i^L^Pfnt); DNA M-e]^J(cutter)(1f bleomycin); I # 



M^itMUM)', ^ni^^##^(-^#^i, -fe#irM, it^t*(navelbine), 
^;j^^^P ^If jtfe#(docetaxel))o 

iimt, um^MmM^M^^B o.oimg /WJ^JrWMm loomg 

/ n'j>jrwnmm^\^4^^'f- igE mmio 
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mm 

m 1 M^7a3i'f^^t/ 1.82 )?^Maifeiiii^i3^6<j?iif'jo w^mm 

S IgE it^^l^^^o i^^PfiJI^iJol^PiPi IgE rS'l4^ 

^h^^iiJ4^iiE$^WWS"J IgE 7K¥6^t^;^o if'm^'kl\mk.^%mn=f'^ 

f!^^%mmmk'^W^^^^ ^^Sfa^WPSi^: lt?I:^4(tumorgenesis) 

#^hiti^:ftii6^IgE^m6<]|^4^«(FBS)&^«, ^1:^6^ CD4+ T mm 
IP hapteii-##14 B mU^mM^^ ^ ELISA ^tir^fit IgE fi<]#^'t4 
(Marcelletti 10 Katz, ^H^^^ 135: 471-489(1991); 

i5^ffli^it3ciJ6^^P*:^^^fflM^M6^^tiTo BALB/cByj /M i.p.^ 
f^ltPftiiJ 4mg BJfLfi^ lO^g 6<J DNP-KLH W\l%^, 15 ^js^^o tJO 
^m^smmA'^'m, «M^^, 10%FBS. lOOU/ 

ml lOO^g/ml ^«^|P 0.0005% 6^ l-'^x.^ZM^ DMEM 'to 

DNP-KLH(10ng/inl)T, Miz:|^^J3fi:l^#tl(2-3 W::^^ 
IS /ml. -^Hf^} 0.2ml /^?L. 96 ?LJt#^)o )|ti!iT^'H:'^t/(2^g / ml 
IP 50ng/mI);[lPAilJ-t^JitJ16^M^fiSit#4', ^ lO^CO^ &^]A^T, 
^ 37''CT^aW8 Ao 

8 ^j5J|^*±^S^, ^Jlil Marcelletti fP Katz (ja±:$C)^3t6^#^ 
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m^m-mn^ elisa j^m^mismm igo m^^^im^^^T- 

m^ilhrnMo Jl^lffl DNP-KLH m DNP-OVA l^M^UM^ ELISA fee 
BSA^ ftM^^^O Tween 20 &^il^aM?1^yR(PBS)##), jjnAllJ ELISA 

^'t', ^ 4-C^Sfl4'iaW3l^o i£%^tim^-fc6<]-iii^irL/M IgE(b- 

GAME)> AP-^§tfL^tJ^^SMii^:l§#:tjS, ^*IgE&^j7K¥c 

^«tJ^in:J14t#'lf igGlo P^T±§#^±yf«# 200 i^, ^ 
m^^Mit^-\U^iji'bU(h-GAMGl)iXW b-GAMEo Jt#tJ±vf 
1: 20 mm^^^^±^Mit^-lh^^4^UlsG2&Q)-GAMG2z)U'WJS, 
ffl DNP-KLH '^M^ ELISA IgG2a, ffijl-^tg)tffl^l;k^^P|iJ^^ 

^^irL#6tlRT^i!l7X¥^::^^1]200-400pg/ml, ^SX^IgE 

^ ELISA 4", ^an^'^^ ig l^f+MW/hT 0.001 %6<]5^X^J^tto 

Mmm^MmugE ^jkmmti o tm^M.m^mm^^^t^igE. igGi 

IgG2a 6^7X¥o 

BALE / cByj /J^ t^S^ B Tt^lfS^ ^^iH 250 rads MM 7 /J^ 
Bto -/hBtB, Xif/htl i.p.^yjl^E 4mg 9|fL4'6^ 2^gKLH iStr^^o 6 

m^o i.p.^il^^p^#;^!^^W io%z:.ll^oi5%¥»f^tm 

6^^^k7Xl:M(150^1/ait)OTo ^^V^^^Ii 5-6 K^hfi^Ii^o 
^^^tJ^Hfi^m-^, «-f-jiaitl^p°n:t;5, ®a i.p. ^^1^^ 4mg 0^ 
fL+fi^ 2^gDNP-KLHo /M-^ DNP-KLH ^:^;5lSlJfiL 7-21 

Ji3i ELISA IgE^ IgGl Si IgG2a BljSI^lfiL 

T 14,000rpm lOmin, ±vtv^ffl&7K## 5 SM'C^^o 
iia ELISA i!l^^^^#fi<]JrL#M(-j^Hi^^), S-^t^ffffi^tS^: 
ifL-DNPIgE(l: 100 i!j 1: 800)^ irL-DNPIgG2a(l: 100 PJ 1: 800)^P^-DNP 
IgGl(l: 1600 ilj 1: 12800)o 



II 



PC030650 



mm I e^ifc^ti 



R,m Ri^i^itki^s H, mm, mx^mm, c^-c^^^j^m, 
i^^mm, ^^m^mix&}^^^m, n^m^^^mmmmm^^ 
n^mx^^m. mx^mmmmx&^^^m^'^ 1-3 ^mxm, 

^^PmMiXmi&^ H, M^., ^^^(polyhalogens), mM.m, 

mm.m, mm, mx^mm, =immm.mmm, fmm, oh, 0CH3, cooh, 

COOR'COR', CN, CF3, OCF3, NO2, NR'R', NHCOR'fP CONR'R'; 

R^^^AL^^^ n, mm, ^m, ^^s^pcor'; 
^'t'R'i^^H, mm, mx^mm, c,-c,w^mm, mx^c,-c, 
^mm, ^mmmmm, ^m, mx^^m, mm, mx^mm, ^ 
^mmmx^^^m, M^fm^^mmfmmxt^^^m^^ 1-3 ^ 

^■^ xip y^4al«s H, ^m, mm.m, mxt(^mm.m, mm, 
mx^mm, -mmn^mmm, ^±mm, oh, 0CH3, cooh, cn, CF3, 

OCF3, NO2, COOR", CHO^PCOR"; fP 

n^K-^c-c,mm, n^pmc-cmmm^M^. ^^^jf 
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15 
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17 




19 
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i 

I 
i 




1.50 



L51 



L52 



1.53 



L54 



1.55 
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24 




25 




27 




28 




29 




30 



LI 10 



1.111 




1.112 



1.113 



LI 14 



L115 
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1 

i 




1.116 



1.117 



1.118 



1.119 



1.120 



1.121 
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1.122 




33 




34 




35 



1.140 
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4 

I 

I 
1 

i 

^ 




1.146 



1.147 



1.148 



1.149 



1.150 



1.151 
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38 




39 




1.164 



1.165 



1.166 



1.167 



1.168 



1.169 
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41 




1.176 



1.177 



1.178 



1.179 



1.180 



1.181 
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43 



1.188 
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^jk^m I 



m^^^^^^^ + H 



NH, 




• ■ ^ 

NO2 155-160°C 



o 



H 



R2 

CDI 
DMF 



R2 




Ri^..-^^ N /=v H2/5%Pd-C 
H 



MeOH 




R3-X 



H 



B 




K>c-' 

f R4 



D 

mi I {-t^t/a^^j^ 

i55°ciij i6o°Co ^m^it^mimj±m^&!k^\^, tnT^m: s 
mts\^z.m. DiEP^ DMAP> ^Pttijg. m^^mimm^^T, -mm 
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% \,v-m^-m.^{CDiy EDc^^^tmmi^^Mo mmm=f-% n,n- 
-¥S¥«(DMF). THF> HZiig. wm^mM'^mi^ DMF ^ 

THF^o 

DMF-MeOH, ^^i|^>t, mM^^T miWMM'^ , 

mmumwtito ^^f^^f^mm 1 4^, ^^it^^ c R3-X ^ r^-x e 
X ;^misao i^a«Rri^M»«^> ^iF. mm, mmm, mm 

^T^iS, fi^ BF3, ^^mi^±o 

^il^^ A-Do 
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^:^mm^mmt^^ a-d m-m^, 

mMi^mm^^Ammm^, mat, mm^^m^m^ik^^^:^ 

^^mU^m^'n^itmmPff'^^m,' mtm% T.W. Greene, 
I^^J^mUf^mm", Wi\Qy{m% 1981 o 

±.mk.^^ A-D m^w^^^wMm^mt^immi^^ a-d m 

|!|^|J II 

^ti, ^$pT^ija<]i^^ij(^syii)B/T^jJC: 

o 

Y 

I^^IJ II 

^^mxm^m. mx^^m^mixm^^mtm 1-3 

^4^M^lSl^-^S3ig H, ^^^(polyhalogens), 

'^m, mx^^m, 15:^^, oh, 0CH3, cooH, 

COOR'COR', CN, CF3, OCF3, NO2, NR'R', NHCOR'fn CONR'R'; 
^'t'R3fPR4^iAL«g H, jl^m, ^^ePCOR'; 

^•t'R'i^SH, ^m, mx^')^m, Cs-Cpj^^s, mx^c,-c, 
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^m^mix^^.^m, n^fmmmwmmx^^^m^^ 1-3 ^ 

^iX&^i^m, -^SSSi^S, fi'J^m, OH, OCH3, COOH, CN, CF3, 
OCF3, NO2, COOR", CHO^n COR"; ^0 
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I 

j 
I 




n.i 



n.2 



n.3 



n.4 



n.5 



n.6 



49 




51 




53 




54 




n.38 



n.39 



n,4o 



11.41 



11.42 



n.43 



n.44 




n.52 



n.53 



n.54 



11.55 



n.56 



n.57 



n.58 



57 




58 




n.79 



n.8o 



IL81 



11.82 



n.83 



n.84 



n.85 



■r 

I 

i 



I 

j 
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^mm II 



10 



15 



20 




R3 



H2/5%Pd-C 
MeOH 



N 
H 



H 



CDI 



LiOH (aq) 
THF 



0,N 



'zi^W-N /=\ OH 



DMF 




THE 




R,-X 




" Kb) 



25 minit^^^-^m 
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K^ DiEP. DMAP> ^PitP^. mn^mmm^^r, -^m p-'^mm 

% i,r-«-8^p^(CDi)> EDc ^m\m\m\^^mo mmm^\i'% n,n- 
-¥S¥ifejK(DMF). THF. Piti!^^ HZais. mmmmmw DMF 

THF^o 

im^^. m> ^^^o fflTmM{4:6<]i^^!J6<j^iJT^S 5%Pd-C 
DMF-MeOH, ^iSll^'f, gc^#:ST6tj|^5S^^iJ4', 

T^®t{-hM;SRrii^^^i$nHZ.j^. DiEP> DMAP ^Pt(:p$^#i£T, 

^PTHF. DMF^Et3N. nltP€t:^4o i^^iSoJl^:^^^;^ jjp#^-f ij;fj. 
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^^t.'^tl E-I(b)o 

3^^iS^a^{^if^S^WIM-h^^Mfr^^^nfi^, fij^n#ja T.W. Greene, 

Wiley(M^^), 1981 o 

±i^il:^tl E-i(b)6^lkM3SiS^li^^^^j-t^it»a^'(t^ti E-i(b) 
l^^ij III 6^{-fc^tl 

tJ, ^$nT^iJfi<]|^^iJ(l^^iJ iii)m^J5C: 




n^^ix&^^m. mx^mmmmx^^^m^^ 1-3 ^mxm, 
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^^fmmxmm^ Mm, ^^^(poiyhaiogens), wm 

'^ftS, ^iX^')^^, Il:^Sl:*'>^S. fi'^m, OH, OCH3, COOH, 
COOR'COR', CN, CF3, OCF3, NO2, NR'R', NHCOR'^0 CONR'R'; 

^4'R3^R4?*ALifeiigH, ^S, ^^»0COR'; 

^^R'jfgH, C3-c,J^^S, ^>f^;6^C3-C9 

^mmmxm^^m, n^PA^mmmB^mmx^^^m^^ 1-3 ^ 

^'f-^fi^:^^, oh, 0CH3, cooh, cn, CF3, 

OCF3, NO2, COOR", CHOfPCOR"; 
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68 




69 




m.i9 



ni.20 



m.2i 



in.22 



in.24 



70 




m.27 



IIL29 



in3o 



71 




72 




m.37 



nL39 



IIL40 



IIL41 



in.42 




75 




ni.6i 



in.62 



in.63 



in.64 



m.65 



m.66 




ni.67 



IIL69 



ffl.70 



in.71 



in.72 



78 




liL73 



ni.74 



IIL75 



IIL76 



ni.77 



IIL78 




ffl.79 



in.8o 



m.8i 



IIL82 



m,83 



ni,84 



80 




in.85 



in.86 



m.87 



in.88 



IIL89 



in.90 




82 




83 




84 




in.io9 



in.iii 



in.ii2 



in. 113 



IIL114 




in.ii5 



in.u6 



ffl.117 



ni.ii8 



in.ii9 



in.i20 



86 




in.i2i 



IIL122 



ni.i23 



in.i24 



m.i25 



in.i26 



87 




88 




ni.i33 



in.i34 



in.i35 



ni.i36 



in.i37 



10.138 




in.i39 



in.i40 



m.i4i 



in.i42 



ni.i43 



ni.i44 




ffl.145 



in.l47 



m.i48 



ni.i49 



ffl.150 



91 




92 
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R&m m 



CfiHjNOj 




HO' 




N 




SOCJ2 
DMF 



LiOH (aq) 
THF 



K 



H 



O 



GDI 




M 





^*^|s?K3^0 



^IJ III it^^^^f^ 



N 



30 mmmiT^'^^mmmij^m^^mm.i^m^mm^m^'^mmo 
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mmit^m-^imj±m^^}^u^, -^rfm: ^m-pn^z^jnk^ diep. 

DMAP. ^ptbPt. m^mmimm^^r^ -m^^ v-'f^^fMm^^mu 

^^M2^, ^^mtmmmmkM.^ poci3> pci5^, ^wmn 

mmu^mmm, mn-^mM^m t-Tmnm^mn^^ j mn^, 

ffi^^fiJfi^l^iJT^ 1,1'-M*-*P^(CDI). EDC fn^jtjil^jiJlS^f^^^'Jo ^# 
^Ofitl^iJ^;^ N,N--^^¥SII$(DMF)s THF> HZ.Jg^ ^MfP^ 

^iJ^^tJP DMF THF 

fi-^^ijt^i^ij^^ i,r-i^s-fl7itPi(CDi). EDC mn%mmi^^Mo ^t 

^lJ6<]^ll^^ N,N--^^f ®fe|$(DMF)> THF. Pl:l:P^> ^Z.^^ 
^J^^^P DMF fP THF 

a<]-^^#:^0iJ^M^®tEo ^mM^~^MT^ DMFo 
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ii^m o ^^^ij II mx^mi^^^ 
^mi^^^ii^^Xmmm^, mat, m^ui^mtf^m^^^ii^^^ 

^mm^&m^'^mt^WM^Jr^i^M, m^U^JJL T.W. Greene, 
10 ^^f^m^if^mm", WileyC^l^^), 1981o 

±^tt.^ti j-o ^^Mj±m'^mmm^mit^im^it^^ j-o m 

15 BlWM^o 

^mm 1 

in^ij I ^ii^mm^ 

A. ^^It[^SII$(carboxaimdes)tt.'^tlfi^^iJ# 
20 2-[4-mM^^W^^^-5-^W.^M^ 

^ 3,4-i:MS$?^(300g; 1.97 0/1^)^0 (298g; 1.97 

^^)©M^(15L)4'6^^?g-^« 155°C-160'CTj]P^3l^o ^SmM-^ 

25 il(6L)M, #ilj 393g@^o ^jtbffl«DMF (IL) 

r^, ^m, mj^mmi5L)mm, mMimx^'a o-Co ^b^ja dmf 

30 3.53mmol)f P CDI (0.6g, 4.24mmol)^ DMF(20 ^^)^ fi^M-^tJ 3 ^hBt , 
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mi^n-^M O'C, #ffiJ^SSJ^(0.36g, 0.42 m^; 3.65inmol)^S, M 

# ih, ^ieiiiiio ;a dmf ^»'t'm^B^Bfi/^ti, m\ o.68g pmr 
tio nT-^^m-M^mim^'fT-^o ^ tlc M^i^i^ti^^-- 

^t±^«^t^tl(0.5g; 1.37mmol). 5% Pd-C(0.35g)fn¥ilfi^^?^'^ 

#iij@#(430g)o STLCM^i^/^ti^^-.'^>. ^mT-m^m^o 

2-[4-((5-¥S^0iPig)-3-M)*S]^#ltfli^-5-(N-J^BS)^SW&^$iJ 

J|^5-¥S:i^Hif^-3-^^(0.23g; l.SOmmol). ^WtM.{0A6g; 3.58mmol) 
m-'M DMF S CH2Cl2(lO «5^)tfi^vM'^t/JPl^|H|^I— /hBto ^SiSM-^ 

l.SOmmol)^ li$iJ6^«E> THF(50 «5^)fPPltP^(0.54g)6^^^^tllH]^/»1lii 

i^iio ^4^ 380mg, M.>^.>310°Co r« TLC -^o 

B. 2-[4-(N-(l-^RlJ'>^S-S5fei^^)^S)^#l^P*-5-(N-2-Pltl]£S)^S®t^ 
2-[44^S^S]$#Itl^-5-(N-2-Ptl:ll^S)^SWfi^$lJ^ 

# 2-[4-5^S^^]^?l^(tl^-5-^^(20.0g; 0.07 CDI(17.2g; 

0.11^/1^)4 DMF ^atjM-^tiTmiaTm^H/hBi-, mi^mm ov, 

mfsliUA 2-®*Ptl:P^(7.3g; 0.078 B^^), ^'M^y^mMP^Mo HPLC 
■M^s^^jk^^±o j]PA^^h*6^CDI(17.2g)Sl2-m«P$(7.3g), 

Mmm^'Mmmm, j^nrnwiA^m^ tlc ^tirM^i^^is^^^o 

@ltkjjPA^^h»6^ 2-ESPtI:Pt(7.3g)^ DMAP(13.4g; O.llmol), Jt^il 

TLC ^^it^m^f^, ^mn^mi A7K(3.oL)^, mw-4^n, 

a^i, l^7X^PZ.M(3Xl00mL)yjfe^^jf^1^:lc j^^^ 17g(67%)o ^^^^il 
'fifsr^tl^^j^lfflTT-i^o TLC M^:^4-.-^?.(CH2Cl2-CH30H: 9:l)o 

# 2-[4-5gS$S]^?fI*f^-5-(N-2-Pltl]^S)^Si^]3$(17g; 0.47 M^^) 
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m 5%Pd-C(93.0g)6<]M'^tlS¥il(1.0L)Sl DMF(200mL)'t>6<JVf'^tl^iL 

xL^. l^7K^nZ.^(3X100inL)i5fe^, ^^E80°C. E^T^'^o lOg, 
M."^. 260°C-265*Co TLC M,^^^-^., ffi CH2CI2-CH3OH (9:l)«l5i^Jo 
2-[4-(N-(l-^RiJ:^S-«S)^S)*^ltP^-5-(N-2-PltP^«)^Sifcl$ 

2-[4-ES^S]^5^l*ft-5-(N-2-PltP£S)^SM(2.6g; 7.89mmol) 
^nPtl:l]£(2.9iTiL):S TRF{250mL)^^m^mU^M^Mm^Mo ^jSffl^ 
THF(10mL)4'6tl l-^RiJ:^S^®fet,(1.88g; 9.47mmol)MMJ^^i'^tl, 
mU^mufmiH 24 /JnB^o )|tM^tl§'JA7K(1.5L)>^', $i#-d^B^^ 31 
l^7X(3X50 mL)fPZ.^(3X50mL)«^T'Mo l^vStt^^S, ^/A 

mnn^^Bi^Mo i:xi.mmm^Tmo j^*^ 2.9g, m,^. 333 

*'C-336''Co TLCM^^^-.'^>, jlCH2Cl2-CH30H(9:l)IK»Jo 

^mm 2 

A. 2-(4-N-(2-¥S-J1^SS)^¥MS)-5-(^¥®feE«)-^^Ctf^a^f'J^ 

4-5^^^^- 1 ,2- - M(634g)f p m(6sog)^M^^&n 

S$(17L)4'> 15O°C-155°CTJP*'^!!24/h0t, 'i^m^mU, vL^^ UZ^MQ 
XLOL)i^^^, T-WmmWi^^o J^* 800g, TLCM^^-.-^.: 
(9:l)-CH2Cl2-CH30Ho 

2-(4-W:m-^my5-mm-^^^mm\^ 

mWT, ffi LiOH(339g)^S±iEi^(800g)^ THF(2.7L)f07K 

(2.6L)&^^^^i^o .sjSjSM* TLC mmMvm^±o ^j^m^mm 

7K(2.0L)#P, tSI^^^S, mis^^o mmu 2.0 ^^/r&^J*fa7X(i.0L) 

##jf^lU^^^HCimc vinr^, 7mm, ^BM^; DMF(7.0L)(l^yS't4 

^^s)4'S^h1, ^ji^io mm^:iz^m(7.0L)mm, ^mmi 4.o°Co a 

ii/^tl, l^Z.^«^T:lo j^l:537g; i^;^.>355°Co TLC^^-;^.: 
^^|j^?^(9:l)-CH2a2-CH30Ho 
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^t±sE^ (20.0g)SDMF(400mL)4'fi^M'^t)ffi GDI (13.7g)M, ^ 

^m^^^^urMn 2 /hat. ^.i^m 2-¥s-i^B^(ii.2g)^So 

^ifI/^tI^ ffl7X(3X100 mL)fPZ.il«, ^T^^o 19g; TLC 

^flj^?^(9:l)-CH2Cl2-CH30Ho 
2-(4.N-(2-¥S-5^^aS)^¥mS«)-5-MS-^^ItH6<]f'J^ 

>l^±i^a^ffiSEfl$(19.0g)^ MeOH(600mL)t^ 5% Pd-C(4.0g)#^ 

mjsim^^IA THF. MeOH m^jf^'^M^mo jl^ij^tI^ i^S:^^^^ 
^'J^^o J^*l0.5g; TLC^#--.-^: ^l^?^(9:l)-CH2CVCH30Hc 
2-(4-N-(2-¥S-i^aS)^¥ESS)-5-(^¥MSS)-*jl^ItP^6^$iJ^ 

#±3^6^l$ (0.5g)^ THF(50mL)^OPtl:P^(0.53mL)'1^fi^V^'^ti;l]n*^M 

mmmm, lomL thf t&^^¥ifeE(o.24g)^ST^^y^o m& 

M^(iJlZ.«#^/tiPo 31i!l7^B°B^ l^Zi^^^^^Mo ^* 338mg; 
jg.^ 285-289 -C; TLCy^^-,^: (9:l)-CH2Cl2-CH30Ho 

^mm 3 

A. 2-(4-J^SSmS¥ES-^S)-3H-^^l5itlt-5-^WaS«6^^iJ^ 
2-(4-¥@^S-*S)-3H-^^I*P*-5-^^^H]^iJ#: 

^ 3,4--E*^¥^(300g)|P 4-¥®fe^^¥^¥i^(324g)^5iS$ 
(8.0L)4'6^M^« 15O°C-155-CT»24/h0!f, M;5;t*PiiJ<10°C, 5^ 

*320g; j^,.^.308°C-309°Co ^*^M^^h6^^^4tMffi^.T-/^o 
2-(4-^S-^S)-3H-^5fB*P^-5-^^6^$'J^ 

2-(4-¥i^S-^S)-3H-^^ltPi-5-^M(4.1g):£ THF(15mL)^n7X 
(18mL)^P LiOH(1.74g)t6t]^'g^tl^E^iaTJt# 16 /hHt, ^jS^^^TK 
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(100mL)fPy^'|4^m^o jl^iM^tl, ^Et?^l^^K^P7X(100mL)##, 
mm HCl ^j4^o 3lif|i^lIflJS^-^^ 7X^nZ.«m, m^hk THF MeOH 
S^a^Bo /^*3.3g; TLC#--.-^. [CH2Cl2-CH30H(9:l)]o 

2-(4-i^ asms f ®ts-^S)-3H-^^it as®fe^6^f ij^ 

5 2-(4-^^S-^^)-3H-^^[*P^-5-^M(0.50g)^ DMF(50mL) N- 

¥Sn^i#(0.72g)4'fi^^;g'^tl/tiiJ-lO''C-20°C, ^j5«JpAE¥^^T« 
ig(0.60g){^ifi^iaito 10 ^l+iS, Ji^iJPA^ DMF(10mL)4'6^J^a^ 
(0.53g)o ^jg^M^^i^^Jtf ^^aS^^a, 48 /hHto TLC 

M'JMi^^i?&o ^js^^^^tlf 'J A7K(600mL)'=l=', ilii. IU7K^PZ:.«^, 
10 THF ^P MeOH ^'S^hIo jSiffly^tt^^S, iS^f ^-^S^M^al, # 
. mm^f'^o r=*270mg; ^,^.334°C-337''Co 

B. 2-(4-¥i^S-^S)-5-(N-i1^SS-«)-^^PfP*&^f'J^ 

2-(4-¥i^S-^S)-3H-$^ItPi-5-^M(5.0g)^ bMF(250mL)^ 
15 Cm(7Ag)^^M^^^MUTmW 3.0 /hBt, ^;5ffl51^a^(2.0g)^S, 
^iHly^t 96 /jNBtc 7-^4P^/3Z^^^tl, ^jHfiA7K(2.0L)'t', ^g^^Tm^ 
jl^ii^tl> l^7KfPm^^^, r^ie^THF, ^Sl^PZ.SItS^ 

bIc j^»0.4go TLC^^-.^. (9:l)-CH2Cl2-CH30Ho 

20 tic 

C. 2-(4-(N-i^BS)-^¥®feES)-^^ltPi-5-^^fP^X^^^-||^jt'^tJ 

^ 3 ,4- - f ^(1 .7 1 g)f D 4-(N-J1^ aS)-^ ¥ m^S)-^ ¥ il(2.6g) 

25 ^ 200mL mm^^^M^^^ 150-155°CT*P**^ 16 /hHto H^iP, 
UZ.mh%^T-mo ;^»1.9g; TLCj^^-.-^. (9:l)-CH2CVCH30Ho 
i^^^iS-^^ftM-^, ^n:^ DMF^P/^THFa^CDI^iS, 

30 D. 2-(4-^S-^S)-5-(i^aS-«)-^jfl*l^etl$'J^ 
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THF(50mL)^P7jC(40mL)M^t/JPAilJ LiOH(1.73g)'t' o ^"^WTMP^U^ 

m 2 /hBt, ^^rm^Tmw. ^^^^^ 

T'^io f^*4.7g; HPLC95%; j^.-^. 3irC-314°Co /SffiCDI^m?^^ 
mT^Tmi^:. ^ti^^(0.5g):^ THF(50mL)^P N-¥^n^I!|1c(0.64g)6tlM'^ 

tly1>iPiiJ-io°C-20°C, ^i53i^il^m¥^#TSi^(0.3g)^ac m^MiS 

•^mm 4 

IgE^jS&^#$iJ 

±^B^Wj-t^WW$iJ igE ^i^W^tto i£#^h&^^tf4^, ^^'J i-iii ^ 

»igil>T^^ O.Olmg/^^if/XM^^ 100mg/^^;f/^;^W?i6tlo Hjl^^l^JFT 
"^MM 5 

liMeff^o i:X 3 W^/ml Jt#1tT^T/hi,M6^^5S; ^ 0.1 m 1 

mmZ.mm(PMA)i\0ng/ml)1]WpM^mMmnM). m lL-4(10ng / mi) 
j]n^-CD40 ^#(100ng/ml)$IJ#o T ^Ba^SJt#:tluiP^, 
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^^-Thyl M7K(10%)^ JrL-CD4 Ab(0.5ng / ml)^nirL-CD8 Ab (0.5|ig / ml) 

mnwut^mm, mf^mmhytm^Rm^ mmw^^mm^, m 

ffiA^^^-^S^(EGF)(100ng/ml)$lJ#o ±^mm^^ 96 ?Li-&#IS4' 
2-3 ^, ^H-!ai=g^|;W 6 ?ij 14 /hB^To 

it^^ 1.82 Uil^^^h)?^ IL-4 / tfL-CD40 Ab ^Jkt^ IgE 
^tpfiJ6^:^i!:tg|Wia^^Sitfll]SM ?MA/Pmimmn IL-4 / !rL-CD40 Ab 
S.}^^ B l)o ^ CoiiA-$IJ^6^ T ^Ifiii^l^ L?S4m&^ B 

^I&iili4^, ^^t/ 1.82 mnmmmi^^J^i^ MDS Pharma ^^Wl^lilij 

i^), ^^m^^m'^'i^m^'^^^o ^-iim, -mikmt^^ 1.82 

M12.4.1 m^mmmmf, ^^^mm, il-4 / ifc cd4o Ab $ij#o 
tti^tj 1.82 M12.4.1 ^ififitiif 51, iK^^MM^mmm^mmm^ 

im^^o ^^MlL-4/trL-CD40 Ab-feJt#0t, jt^tl 1.82 

fi^^MiiJPo B^Pil^lJ^^i^f^^ M12.4.I ^1^4^ NF- K B fi^rS'tto 

r^^mmm^o p.^-^mmw^n^m^n^-^u loonM ^wti^^^c^ 

Western blot WiiElgiiEBJ NF- k B «]$iJ^P||t/yS'l4fi<J^^o 

W EGF ^#^ii6^mift^Jt, ^^)(ir^^Mit^o ER-P^'|4/EGFR |5014 
^l&fi^iiMfRjT^ NF-KB tl^, @ltbj^#3^^aifeffll^T^i^l^tl^ 

mmmm^mo. p/t^m egf w>Si5Z'ftfi^^ife^^#i^h?^'f-^^ti 1.82 ® 
ii^^ 1.82 Mmmmi'^m^mm^^ t b ^e^isj^^ 
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UEs^u^^ iL-4 / ^-cD4o Ab-^w igE ^f'mm^^ 
n^M"Mmm^.Mit^^ 1.82 s^j^^^, j-i^^i[^^s&^e<3Ji^i;i 

m^m^(min> ER-Pgti6^HCC1500^ZR-75-l)o Sjtl:, it^f^UlU 

mum 

M^^^Jm?G;ll(#JE^n Hasegawa J. Med. Chem. 40: 395-407(1 997)^P 
Ohmori^, Int. J. Immunopharmacol. 15: 573-579(1993); i^^^U&^WP^ 

mmhmh mmmmm^'^M igE mmmMEm^M-, ^mm 

'BM^ O.OOlmg-^^ 300mg ^l^if#S^ H.^^OM^^ffi , W.i)t^m, ^ 
O.Olmg-lOOmg ^l^ir^E^ B ^^iJ*Mfflc i^'^fc-^tlA^^^^tt^ 

^my^mmwM'J^^^k^ igEo Hjtk, ^-^^m^^mij^^ , 



PC030650 

mmwm^^, !Mji{»iia<]igET-iiiT?o 

^:^mm-^^mum^ , y^jMB^^ igE s,f^r^mmm- 

^mM.^^mmit^^M^mmwm'Bm^ o.ooimg-^^ 3oomg 
ummmMc miZjkm, ^ir^mm^m, mma^ img-ioomg 

^j^^^Mmmj^, n:^m^^^A^pm^o .^jmm^&^it^ 

mnm. mB-ikmmm'A^^o mat, ^-^^m^M^, 
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m^. m^m, ifi0tmmmmo i^-^mmui^m. ^^^^^^^ 

^(uracil nitrogen mustard), ^TmUJr #J^«Jg, iilfi, 

-^16 ^mim^ dacarbazine A¥H^mS$, 
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mm^, ^mm mmtr, hm^. ara-cMP, mmmyt^^., f± 

gemcitabine , ^^Pfnf , |0 DNA M^J]miW-MmM 

bleomycin); m^mm I p^L^m^wmy, mh^¥^ 

^); DNA ^^Mimmmmmytnmm'^ mmi^mmi^mm, ^# 

«, ^^t2|s:(navelbme), ^Jl^ilfP^ffijtk^(docetaxel))o 



105 



it m ^ m m 




1 



pcT $ if it A m ^^mm^m^ m 

2003^9^120 



5 
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*L ^'J * ^« 



1. ~mT-'^'^mm^m%^^^mm^ igB y^^w-^mTtm^m 




m II; ^:iR 



mmm, mmmmx^^^m, n^Bji^^j^mmfmmx&:}^^ 

^^^mmx^^m^ mix^mmmmx&^^^m^^ 1-3 ^mx 
m, ^"^^^mxmm^ h, i^m, ^Mm, ^m.m, mx^'^m,m, 
^s, m^-tfi^^^s, r-^mmm'^m, ^^m, mm, oh, 0CH3, cooh, 



1 
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COOR'COR', CN, CF3, OCF3, NO2, NR'R', NHCOR'fP CONR'R'; 

^4'R'3^sh, Mix^'f^m, c,-c,w^mm, mx^c,-c, 

3^mmmx^^^m, n^mm3^mmfmMm^^m^^ 1-3 ^ 

n^xmY^ALmm^H, MM, Mix^'mm^m, ')^m, 
mx^'^m, fi'^m, oh, ocor', 0CH3, cooh, 

CN, CF3, OCF3, NO2, COOR", CHOSlCOR"; 

3. mmmm^ 1 pm^it^^, ^^fmmmmmx^^^m 

T&nmZ, m^, ^m^, ^M^, nttni, n^ffi, ^^j^, ^m^, 

«, Pjilt, 1,2,3-HIli, 1,2,4-Hlt, 1,3,5-Hni, PltP^, ^^m, 

iSza^lit/tfi^fflit. ^•1^^;r^ai(^/Sll igE7K¥i^M^l^o 

-ii^w$ij?fij, mmtm, ^^Mmmrn, 'k^itBMW.mm, ^ 
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10. m.mm^ 9 fm^!^^, ^^^mMm.^mmw&^mm 
5 11. ^mmm^ 10 fm^^Tt, n^^pm^mw^mmmm'^^ 
12. ^$.BS;^^ij^^ 1 ^it^^^M^MT-f^'^^mmm^^^m 

18. ^mmm^ 16 m^^^Tt, n'^fmm'>~^nt:m}^6^m 
^muM, mxmr^^ dna 3^m, ^i\^mm i *5th^t^^ 

20. ^Bs^^ij^^ 19 n'^fmit^^m'^ 0.01 «^ 
M 100 m^/'j^frWM/B mmmm o 

21. ^^wj^^ 2of;fi&6^ffi3i, ^^pnmm^mmw^mm 

30 22. sMtJify^* 21 pmrn^T^, ^^^mmm^mmmmR^ 



3 
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32. -mi^mr^^it^^m^miim: 



R 




R2— N, 



> 



O 



R 



Y 



■ n^fm^i^^^m^ mx^mmmmx^^^m^^ 1-3 ^mx 
15 m, n^fm^i^mm^ h, jmm, ^^m, ^fts, is^^-^6^:^«.s, 
^m, mix&^'mm> =L^mm.mj^m, f^m, oh, 0CH3, cooh, 

COOR'COR', CN, CF3, OCF3, NO2, NR'R', NHCOR'fP CONR'R'; 

20 if'^s, ^m'^mmm, mix^^&, mm, Mix^mm, ^ 
^mmmx^mm, n^^A^^^mmmmx^^^m^^ 1-3 ^ 

mx^'^^m, -mmmm'^m, fmm, oh, ocor', 0CH3, cooh, 

25 CN, CF3, OCF3, NO2, COOR", CHO^PCOR"; ^ 

R"^ c -Cg:^*, ^^Bx^ c-c,^mm^M^^ ^^m^^ 

mm, 

m 3,4-=-um^wm^ 4-mm^^m^}^, r^m-^^imm^^', 
30 mitpmm-^immn^, r^mr-^mwrnn^-, 
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OCF3, NO2, COOR", CHOfPCOR"; fP 

mm, 

)it 3,4--«^¥M-% r^n-^im^n^-, 
35. ^mmm^i&i^^^^'^' ^^^s 
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182 




L147 



L150 



L158 



1.169 



1.170 
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1.171 



1.172 



1.173 



L175 



1.176 



1.177 
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36. -^^f^m.^^, ^-^WT^^^fi^^t^t/: 



5 



10 




38. -^^^m.^^, n^^y^^^mi^^: 

15 



20 



25 




30 
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40- -^m^m,^^, ^t'^T^^^mi^^: 
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44. -^m^m.^^, nt'nr^^^^it^^: 




30 
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48. -^lit/^I^tl, ^^WT^^^fi^^^tl: 



• 5 



10 




50. ^-^Wi^ST^fi^^^t/: 




H3C-° 
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